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ABSTRACT
The novel coronavirus-2019 (COVID-19) pandemic has become a major health problem worldwide.
The impact of COVID-19 has also been associated with psychological and social problems. The
main objective of the present study was to examine the associations between fear of COVID-19
and mental wellbeing, through a serial mediation analysis that included loneliness and
smartphone addiction. Utilising convenience sampling from 73 of 81 cities in Turkey via the
web-based survey the present study comprised 773 participants (556 females and 217 males;
aged between 18 and 66 years) were collected. Self-report data were collected including
psychometric measures assessing fear of COVID-19, loneliness, smartphone addiction, and
mental wellbeing. Fear of COVID-19 was found to have both a direct and indirect effect on
mental wellbeing. In addition, results supported a serial mediation model where fear of COVID-
19 was found to influence mental wellbeing via loneliness and smartphone addiction in a
sequential manner. The findings suggest that higher fear of COVID-19 is associated with lower
mental wellbeing by negatively affecting individuals’ emotion and behaviour.
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1. Introduction
One of the theories explaining how individuals are
motivated to act in situations that threaten health is
the Protection Motivation Theory (PMT). According
to this theory, the more threatening the individual per-
ceives a life event and the more they see themselves
competent in coping with it, the more they tend towards
adaptive behaviours about protecting their health
(Rogers and Prentice-Dunn 1997). Today, the situation
that threatens health globally and increases stress is
undoubtedly the novel coronavirus-2019 (COVID-19)
pandemic. In this regard, one of the important ques-
tions is how individuals’ behaviour changed during
the COVID-19 pandemic.
The COVID-19 pandemic emerged from China in
December 2019 and has since spread across most
countries worldwide. According to the World Health
Organization, since the COVID-19 pandemic emerged,
(and as of 20 August 2020), worldwide 21.3 million indi-
viduals have been infected and approximately 762,000
individuals have died (World Health Organization
2020a). Considering that these figures have been
reached in a period of 7–8 months, COVID-19 can be
said to have spread rapidly in terms of contagiousness
and has a relatively high mortality rate (Lipsitch, Swer-
dlow, and Finelli 2020). This rapid spread has forced all
countries with cases of COVID-19 to enforce strict
measures to inhibit the spread of the disease. These pre-
cautions essentially aim to prevent individuals from
coming together through means including spatial dis-
tancing, self-quarantining, and self-isolating (Abel and
McQueen 2020; Ahorsu et al. 2020). As a result of
these precautions, individuals have begun to go to
their workplace less frequently (if at all) and stay at
home more often. Consequently, this situation has
forced individuals to gain new working habits and
may have increased their work stress. Additionally, indi-
viduals have developed fears related to thinking about
the loss of their own lives, the deaths of relatives, not
engaging in habits and activities they would normally
have been doing, and insufficient health services if
they become sick during the COVID-19 pandemic
(Angus Reid Institute 2020; Ornell et al. 2020; Pakpour
and Griffiths 2020). Consequently, COVID-19 severely
threatens and restricts many areas of human life,
especially those areas concerning health and healthcare.
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In Turkey (where the present study was carried out),
the first COVID-19 case was reported on 11 March 2020
and measures were rapidly put into effect to control the
spread of the virus. From 11 March to 3 May, 124,000
individuals have been reported as being infected with
COVID-19 in Turkey, and nearly 3400 patients lost
their lives (Republic of Turkey Ministry of Health
2020a). From the day the pandemic was initially
observed until the initial writing of the present paper
(beginning of May 2020), Turkey’s government
enforced many measures to mitigate the spread of
COVID-19, such as closing schools, enforcing spatial
distancing, the use of medical face masks, prohibiting
individuals younger than 20 years and older than 65
years from going outside, banning travel for dense pro-
vinces, enforcing weekend curfews in provinces with
high populations, encouraging self-isolation, and quar-
antining individuals returning from abroad. As of 1
June 2020, curfews and travel restrictions had been
lifted. In addition, places such as hotels, cafes, restau-
rants and places of worship were allowed to re-open
on the condition that social distancing, the wearing of
masks, and cleaning rules were followed. On 21 Febru-
ary 2021 (when the present paper was revised) 2,631,876
individuals had been reported as being infected with
COVID-19 in Turkey, and 27,983 individuals had lost
their lives due to COVID-19 (Republic of Turkey Min-
istry of Health 2020b).
1.1. Fear of COVID-19
One of the first emotional responses to the COVID-19
pandemic was fear. Consequently, individuals have
developed both rational and irrational fears of catching
the disease, dying, losing a relative, and harming others
by transmitting the disease onto them (Montemurro
2020; Ornell et al. 2020). Fear is a functional emotion
which ensures that an individual survives (Butter
2012; Öhman 2008). However, when experienced at
excessive levels, fear may result in maladjusted behav-
iour (Lum and Tambyah 2020; van Meurs et al. 2014).
For instance, a 50-year-old man in India with suspected
COVID-19 quarantined himself to protect his family
and threw stones at family members and friends who
tried to approach him. He then committed suicide as
a result of fear and panic (Goyal et al. 2020). Similarly,
a 36-year-old man in Bangladesh committed suicide as
a result of being identified as having COVID-19 and
being excluded by individuals around him due to having
a high fever, cold symptoms, and weight loss (Mamun
and Griffiths 2020). In the former case, the individual
chose loneliness and completely isolated himself from
other individuals; in the second case, the individual
was abandoned by society. In both cases, autopsies
showed they did not even have COVID-19. The iso-
lation precautions put in place by national governments
during the COVID-19 pandemic has led to individuals
spending time a lot of time alone because of self-quaran-
tining and refraining from face-to-face social inter-
actions. The fear of COVID-19 and the precautions
taken against the pandemic have caused individuals to
feel greater levels of loneliness (Armitage and Nellums
2020; Xiang et al. 2020a).
1.2. Loneliness and fear of COVID-19
Loneliness is a health-related emotional response that
has arisen due to the policies put in place to inhibit
the threat of COVID-19 (Okruszek et al. 2020). Loneli-
ness is an emotion that must be dealt with because high
levels may trigger psychological disorders such as
depression and anxiety (Mishra et al. 2018; Panicker
and Sachdev 2014) and can negatively affect an individ-
ual’s wellbeing (Ben-Zur and Michael 2016). Since
health epidemics may cause many psychological dis-
orders including depression, anxiety, stress and sleep
disorders (Holmes et al. 2020; Liu et al. 2021; Mucci,
Mucci, and Diolaiuti 2020; Plomecka et al. 2020), deal-
ing with loneliness during the COVID-19 pandemic
may help to protect mental health. During the epidemic,
individuals either started living alone or stayed at home
with family members. In addition, healthcare pro-
fessionals (and other key workers) avoided face-to-face
contact with their families in order to prevent the spread
of COVID-19, and lived in separate rooms in the same
house. Consequently, self-isolation, social distancing,
and ‘stay-at-home’ orders were introduced and caused
loneliness for many individuals (Banerjee and Rai
2020; Luchetti et al. 2020). In addition, it appears that
individuals being able to share concerns about
COVID-19 with family and friends reduces negative
psychological symptoms (Plomecka et al. 2020). How-
ever, quarantine measures used to minimise the spread
of COVID-19 reduce social interaction. Therefore, a
decrease in social interactions (which is a protective fac-
tor for maintaining good mental health), is a factor that
could lead to loneliness. Based on these aforementioned
findings, it is likely that higher fear of COVID-19 may
cause higher levels of loneliness.
1.3. Smartphone addiction and fear of COVID-19
Just as fear may be associated with COVID-19-related
loneliness, individuals who already experience loneliness
may experience other maladjusted behaviours related to
decreasing perceived loneliness such as problematic
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smartphone use (Aktaş andYılmaz 2017; Bian and Leung
2015; Enez Darcin et al. 2016). Although smartphone use
has many positive benefits (particularly at a time where
there has been reduced face-to-face contact), proble-
matic smartphone use is particularly associated with
excessive and problematic social media use (Kuss and
Griffiths 2017). Smartphones are not only mobile tele-
phones but also have the features of most computers.
Therefore, smartphones that provide access to the inter-
net can be useful tools for accessing information con-
cerning the COVID-19 pandemic and communicating
with others while in quarantine (van Deursen 2020).
On the other hand, when smartphones used excessively
they can also contribute to maladjusted behaviours
including procrastination and skipping daily work as
well as to negative physical consequences such as insom-
nia and neck/back pain (Fu, Chen, and Zheng 2020;
Kwon et al. 2013a, 2013b). Consequently, although
smartphones make lives easier when used functionally
(Fino and Mazzetti 2019; Gavali et al. 2017), when used
excessively, smartphone use may disrupt both physical
andmental health among a small minority of individuals
(Lapointe, Boudreau-Pinsonneault, and Vaghefi 2013;
Oh and Kim 2020). Consequently, smartphones can
become effective tools in coping with COVID-19 as
well as being harmful to some individuals.
Smartphone addiction (the most extreme form of pro-
blematic smartphone use) is characterised by an increased
desire of the phone, feelings of deprivation and restless-
ness when unable to reach the smartphone, an inability
to stop using the smartphone and delaying daily work as
a result of smartphone usage (Bian and Leung 2015;
Kara, Baytemir, and Inceman-Kara 2019; Kim, Milne,
and Bahl 2018). Although not formally recognised by
any psychiatric organisations, smartphone addiction has
positive correlations with psychopathological outcomes
such as depression, anxiety and stress (Gökçearslan,
Uluyol, and Şahin 2018; Matar Boumosleh and Jaalouk
2017) and has a negative correlation with positive well-
being (Horwood and Anglim 2019; Kumcagiz and Gün-
düz 2016; Samaha and Hawi 2016). Consequently,
smartphone addiction (like any addiction) negatively
affects the quality of life of individuals. Based on these
aforementioned findings, it is likely that higher fear of
COVID-may cause higher levels of smartphone addiction.
1.4. Smartphone addiction and loneliness
Individuals who feel loneliness frequently use smart-
phones as tools to counteract the loneliness (Jiang, Li,
and Shypenka 2018). Previous studies of loneliness
and smartphone use have reported a positive correlation
between loneliness and smartphone addiction (Jiang, Li,
and Shypenka 2018; Shen and Wang 2019), and loneli-
ness has been reported to be an important antecedent of
problematic smartphone use and smartphone addiction
(Mahapatra 2019). As individuals spend more time at
home during the COVID-19 pandemic, smartphone
use may increase as a way to pass the time, and
increased smartphone use to the neglect of everything
else in an individual’s life is a significant component
of addiction (Elhai et al. 2017; Griffiths 2005). There-
fore, both loneliness and the fear of COVID-19 may
increase smartphone use, which may, in turn, lead to
problematic smartphone use and possible addiction.
In other words, individuals may their smartphones
more to cope with the fear of COVID-19 and loneliness
and therefore there may be higher levels of smartphone
addiction. Based on these aforementioned findings, it is
likely that higher loneliness may cause higher levels of
smartphone addiction.
1.5. Wellbeing and fear of COVID-19
Previous epidemics have shown that living in regions
exposed to an epidemic negatively affected the wellbeing
of individuals (Kwon et al. 2017; Lau et al. 2008). One
might infer from this that the COVID-19 pandemic
will negatively affect the wellbeing of individuals. Men-
tal wellbeing proposes a holistic wellbeing which unites
various concepts of wellbeing (Keyes 2002). Mental
wellbeing is defined as individuals being aware of their
own abilities, being able to deal with stressful situations
in life, being able to work productively and efficiently,
and being beneficial to society (Keyes 2012; WHO
2004). Therefore, fear and loneliness induced by the
COVID-19 pandemic may prevent individuals from
being aware of their strengths and may blunt individ-
uals’ feelings of working efficiently or being beneficial
to society due to diminished or halted workflow in
many areas within the framework of precautions.
Additionally, the COVID-2019 pandemic may facili-
tate various addictions, including excessive smartphone
use, as individuals attempt to cope with these types of
emotional difficulties, which can lead to the develop-
ment of maladaptive coping behaviours for stress. In
fact, loneliness (Lim and Kua 2011) and smartphone
addiction (Tangmunkongvorakul et al. 2019) both nega-
tively predict wellbeing. Smartphone addiction can also
contribute to similar behavioural addictions such as
internet addiction (Cardak 2013; Yu and Shek 2018)
and social media addiction (Kuss and Griffiths 2017;
Satici 2019), both of which negatively predict wellbeing.
Therefore, the emotional and behavioural problems
originating during the COVID-19 pandemic are likely
to negatively affect some individuals’ mental wellbeing
BEHAVIOUR & INFORMATION TECHNOLOGY 3
very negatively. As a result of the aforementioned theor-
etical and empirical research concerning the variables in
the present study and the direction of the relationships
between variables, it is hypothesised that there will be an
association between fear of COVID-19 and mental well-
being and that this relationship will be serially mediated
by both loneliness and smartphone addiction.
2. The present study
The COVID-19 pandemic has deeply affected societies
and their inhabitants physically, economically, socially,
and psychologically. Determining present and potential
issues caused by the pandemic is vital to determine the
problems which have resulted from the pandemic and to
predict potential problems which the pandemic might
cause. In response to the COVID-19 pandemic, initial
precautions were taken to prevent the spread of the
virus and to treat infected individuals (Watkins 2020;
Wu and McGoogan 2020). Other notable precautions
relate to the economy (Baldwin and di Mauro 2020).
In the field of mental health, psychosocial support ser-
vices are now being offered to reduce the negative
psychological effects of the pandemic (Duan and Zhu
2020; World Health Organization 2020b).
The present study investigated the associations
between the fear of COVID-19 with the mental well-
being of individuals. One of the effective routes for
reducing negative psychological outcomes of epidemics
is to support the strong psychological aspects of individ-
uals and to develop wellbeing (Dewey et al. 2020).
Understanding the association between COVID-19
and mental wellbeing will contribute to better interven-
tion programmes intended to develop mental wellbeing.
According to PMT, information about health risk
affects the individual’s perception of vulnerability and
efficacy against risky situations (Chamroonsawasdi
et al. 2017; Rogers and Prentice-Dunn 1997). Within
the framework of vulnerability and efficacy perceptions,
the individual makes a threat and coping appraisal
regarding the risky situations they face, and as a result,
they are motivated to various behaviours to protect their
health (Rogers 1983). Knowledge concerning COVID-
19 can create fear in individuals. Fear of COVID-19
can cause individuals to consider risky situations as a
threat and a difficult situation to cope with. This can
strengthen the motivation to take action and increase
self-isolation behaviour, which is often recommended
for protection against COVID-19. Therefore, individ-
uals may feel more alone as the time spent in self-iso-
lation increases. Moreover, measures taken to protect
health (i.e. self-isolation) may cause emotional pro-
blems for some individuals.
At the same time, individuals can use smartphones as
a coping tool to protect their health in order to maintain
their social relations in an isolated environment and to
reach up-to-date information about COVID-19. How-
ever, increasing frequency of smartphone use may
cause smartphone addiction (Gökçearslan, Uluyol, and
Şahin 2018). Therefore, the behaviours that individuals
prefer with the motivation to protect their health can
turn into behaviours that can negatively affect their men-
tal health. In addition, according to PMT, negative infor-
mation about the risk factor can lead to unhealthy
behaviours by increasing risk cognition (Moran,Webber,
and Stanley 2018). Due to the fact that there is much mis-
information concerning the COVID-19 pandemic is
found on the internet and in social media, the increase
in the use of smartphones that provide access to the inter-
net and social media may result in increased exposure to
misinformation about COVID-19. In this respect, it can
be argued that lack of correct information about
COVID-19 may increase fear and cause maladaptive feel-
ings and behaviours such as loneliness and smartphone
addiction. Consequently, the wellbeing of individuals
may be negatively affected. More specifically, the present
study examines the psychological effects of the COVID-
19 pandemic by addressing the direct and indirect
relationship of mental wellbeing with the fear of
COVID-19, especially in relation to the mediating roles
of loneliness and smartphone addiction. This is arguably
another significant and novel aspect of the study.
Finally, the study investigates the relationship
between COVID-19 fear with mental wellbeing in
terms of the mediating roles of loneliness and smart-
phone addiction. Within the framework, the study will
provide a significant contribution to the relevant litera-
ture concerning some of the psychological effects arising
as a consequence of the COVID-19 pandemic. Conse-
quently, the following hypotheses were proposed in
the present study:
H1: Loneliness mediates the relationship between fear
of COVID-19 and mental wellbeing.
H2: Smartphone addiction mediates the relationship
between fear of COVID-19 and mental wellbeing.
H3: The association between fear of COVID-19 and
mental wellbeing was serially mediated by both loneli-
ness and smartphone addiction.
3. Methods
3.1. Participants and procedure
A total of 773 participants (556 females [72%] and
217 males [28%]) were recruited via web-based
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survey from 73 of 81 cities in Turkey. Convenience
sampling was utilised in the present study, and was
cross-sectional in nature. G*Power (Faul et al. 2009)
was used to determine the required sample size.
G*power is a free programme that enables research-
ers to determine the practical sample size. According
to G*power, a sample of 218 participants is sufficient
for three predictive variables with .95 real power. In
addition, the N:q rule (Kline 2010), which is a useful
rule of thumb for the relationship between sample
size and model complexity, was also used. Consider-
ing Kline’s expectation of 20:1 as N:q ratio, the
sample size in the present study was more than
sufficient.
Google Forms was used to collect online survey
data. The survey link was disseminated through the
social media accounts of the Turkish authors. Those
who received the form were asked to share the survey
link with others as well complete it themselves. Con-
sequently, the participants from different cities of Tur-
key were recruited. No incentives were given to
individuals to participate. All participants provided
informed consent prior to taking part in the study.
First, personal information was requested. This
included information about COVID-19 and smart-
phone usage. This was followed by the psychometric
measures. The online survey was planned in a way
that allowed the participants to withdraw at any
time. Only surveys where all questions were answered
could be submitted. Therefore, there were no missing
data in the study. The range age of the participants
was 18–66 years (M=24.36 years, SD=7.13). A total
of 521 participants were students (67%), 94 were
employees in the public sector (12%), 61 were employ-
ees in the private sector (8%), and 97 were currently
unemployed (13%). More detailed information about
the participants is given in Table 1.
3.2. Measures
3.2.1. The Fear of COVID-19 Scale (FCVS19; Ahorsu
et al. 2020)
The FCVS19 is a seven-item scale (e.g. ‘I am afraid of
losing my life because of coronavirus-19’) that assesses
self-rated fear of COVID-19. Items are rated on a five-
point scale from 1 (strongly disagree) to 5 (strongly
agree). Higher scores indicate greater fear of cororona-
virus-19. The present study used the Turkish FCVS19
(Satici et al. 2020). The Turkish FCVS19 has very
good construct validity and very good reliability. In
this study, the FCVS19 also demonstrated very good
reliability (α=.86 and ω=.86).
3.2.2. The Warwick-Edinburgh Mental Wellbeing
Scale (WEMWBS; Tennant et al. 2007)
The WEMWBS is a 14-item scale (e.g. ‘I’ve been dealing
with problems well’) that assesses self-rated mental well-
being. Items were rated on a five-point scale from 1
(none of the time) to 5 (all of the time). Higher scores
indicate greater mental wellbeing. The present study
used the Turkish WEMWBS (Keldal 2015). The Turkish
WEMWBS has very good construct validity, and excel-
lent reliability (Cronbach’s α=.92). In this study, the
WEMWBS also demonstrated excellent reliability
(α=.90 and ω=.89).
3.2.3. The UCLA Loneliness Scale (ULS8; Hays and
DiMatteo 1987)
The ULS8 is an eight-item scale (e.g. ‘I feel left out’) that
assesses loneliness. Items are rated on a four-point scale
from 1 (never) to 4 (always). Higher scores indicate
greater loneliness. The present study used the Turkish
ULS8 (Doğan, Çötok, and Tekin 2011). The Turkish
ULS8 has very good construct validity and acceptable
reliability. In this study, the ULS8 also demonstrated
very good reliability (α=.80 and ω=.79).
3.2.4. The Smartphone Addiction Scale-Short
Version (SAS, Kwon et al. 2013)
The SAS is a 10-item scale (e.g. ‘Using my smartphone
longer than I had intended’) that assesses the risk of
smartphone addiction. Items are rated on a six-point
scale from 1 (strongly disagree) to 6 (strongly agree).
Higher scores indicate greater risk of smartphone addic-
tion. The present study used the Turkish SAS (Noyan
et al. 2015). The Turkish SAS has good construct









Civil servant 94 12.2
Private sector employee 61 7.9
Unemployed 97 12.5
Smartphone usage time after COVID-19
Smartphone usage time decreased 29 3.8
Smartphone usage time has not changed 177 22.9
Smartphone usage time slightly increased 214 27.7
Smartphone usage time increased too much 353 45.7
Have you had any relatives diagnosed with COVID-19?
Yes 171 22.1
No 602 77.9
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validity and excellent reliability. In this study, the SAS
demonstrated very good reliability (α=.89 and ω=.89).
3.3. Statistical analysis
The analyses were carried out in sequential steps. First,
the means, standard deviations, skewness, kurtosis, and
bivariate correlations among the study variables were
investigated. Second, a serial mediation model (PRO-
CESS macro, model 6; Hayes 2018) with loneliness
(first-order mediator) and smartphone addiction
(second-order mediator) was conducted to test the pro-
posed model. As this model includes two mediators,
there were three specific indirect effects: (i) fear of
COVID-19→ loneliness→mental wellbeing; (ii) fear
of COVID-19→ smartphone addiction→mental well-
being; and (iii) fear of COVID-19→ loneliness→
smartphone addiction→mental wellbeing. To test the
significance of indirect effects, 5000 bootstrap samples
were used to create 95% confidence intervals (CI),
which are significant if the 95% CI does not include
zero. In all analyses, adjustments for potential con-
founding variables, such as gender and age were
included.
Serial mediation analysis can be carried out with both
structural equation modelling (SEM) and PROCESS
macro. Hayes, Montoya, and Rockwood (2017), in
their study comparing SEM with PROCESS, found
that there was great similarity between SEM and PRO-
CESS in mediation model results. The ease of use of
the PROCES macro is a great advantage which is why
there is increasing utilisation due to its simplicity, ease
of use, and similar results to SEM. Therefore, PROCESS
was utilised in the present study.
3.4. Ethics
All study procedures were conducted in accordance
with the ethical guidelines of the research team’s insti-
tutional review board and the Declaration of Helsinki.
The data were collected online and only volunteers
were asked to participate. Informed consent was
obtained from the participants. Participants were




Means (with standard deviations in parentheses), skew-
ness, and kurtosis of all study variables and bivariate
Pearson correlation coefficients are presented in
Table 2. Fear of COVID-19 was significantly and posi-
tively correlated with loneliness and smartphone addic-
tion, and negatively correlated with mental wellbeing
(see Table 1). The results also showed that mental well-
being was significantly and negatively correlated with
loneliness and smartphone addiction.
4.2. Statistical assumption tests
Prior to analysis, assumptions of multivariate statistics
were also checked. Normality of the variables was sup-
ported because the absolute values of skewness and kur-
tosis were not greater ±2 (George and Mallery 2003). All
reliability coefficients above .70 indicates an acceptable
internal consistency (Nunnally and Bernstein 1994).
None of the Mahalanobis values were greater than 15,
which indicated that there was no problem value. Multi-
collinearity was controlled via variance inflated factor
(VIF), tolerance, and Durbin-Watson (DW) value.
The results indicated that all VIFs were lower than 10
and tolerance values were above .10. Therefore, the
findings indicated that there was no multiple linearity
problem (Field 2016). DW value was 1.87, showing no
significant correlations between the residuals. Finally,
the model was examined Common Method Bias using
Harman’s single factor score, which indicates that one
factor explains less than the cut-off score of 50% (Mat
Roni 2014), therefore there was no CMB problem.
4.3. Serial multiple mediational analyses
Serial multiple mediation analysis was performed after
the assumptions were met. A completely standardised
effect was used and reported as an effect size measure.
The results (see Figure 1) showed that fear of COVID-
19 significantly predicted loneliness (B=0.236, p<.001)
and smartphone addiction (B=0.237, p<.001). Loneli-
ness was also found to have a positive effect on smart-
phone addiction (B=0.187, p<.001). Both loneliness
and smartphone addiction had a significant impact on
mental wellbeing: B=−.438, p<.001 for loneliness; B=
−0.087, p<.01 for smartphone addiction. Moreover,
the total effect of fear of COVID-19 on mental wellbeing
was significant, B=−0.231, p<.001. The (direct) effect of
fear of COVID-19 on mental wellbeing continued to
emerge even after controlling the impacts of loneliness
and smartphone addiction, B=−0.087, p<.001.
Both loneliness and smartphone addiction were
found to mediate the relationship between fear of
COVID-19 and mental wellbeing, B=−.104, SE=.02,
95% CI = [−.141, −.067] for loneliness; B=−.021,
SE=.01, 95% CI = [−.039, −.005] for smartphone addic-
tion. It was also found that fear of COVID-19 facilitated
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mental wellbeing via loneliness and then smartphone
addiction (i.e. serial mediating effect), B=−.004,
SE=.002, 95% CI = [−.008, −.001] (see Table 3).
In order to determine whether which serial mediator
model was the best in the present study, reverse models
were also analysed. Other variables (fear of COVID-19
= X; loneliness =M1; smartphone addiction =M2) in
our model explained 27% of the dependent variable
(mental well-being). In the first alternative model, fear
of COVID-19 was defined as the dependent variable,
mental well-being as the independent variable, and
smartphone addiction (M1) and loneliness (M2) as the
mediators. In this model, 23% of the dependent variable
was explained. In the second alternative model, smart-
phone addiction was defined as the dependent variable,
loneliness as the independent variable, and mental well-
being (M1) and fear of COVID-19 (M2) as the
mediators. In the second alternative model, 17% of the
dependent variable was explained. Therefore,
considering the rate of explanation of the dependent
variable, the serial mediation model in the study was
the best preferred model.
5. Discussion
In the present study, the mediating roles of loneliness
and smartphone addiction in the relationship between
fear of COVID-19 and mental wellbeing were investi-
gated. Within this framework, the key findings were:
(1) loneliness mediated the relationship between fear
of COVID-19 and mental wellbeing, (2) smartphone
addiction mediated the relationship between fear of
COVID-19 and mental wellbeing, and (3) the associ-
ation between fear of COVID-19 and mental wellbeing
was serially mediated by both loneliness and smart-
phone addiction. Consequently, the study’s hypotheses
were confirmed.
Table 2. Descriptive statistics and correlations among study variables (N = 773).
Variable Mean (SD) Skewness Kurtosis 1 2 3
1. Fear of COVID-19 18.19 (5.66) .080 −.362 –
2. Mental wellbeing 50.36 (9.02) −.566 .953 −.233** –
3. Loneliness 13.96 (3.94) .498 −.407 −.226** −.483** –
4. Smartphone addiction 30.94 (10.52) .276 −.532 .264** −.247** .238**
**p<.001.
Figure 1. The result of serial multiple mediational model, *p<.01, **p<.001. Values shown are standardised effects.




Fear of COVID-19→ Loneliness→Mental well-being −.104 −.141 −.067
Fear of COVID-19→ Smartphone addiction→Mental well-being −.021 −.039 −.005
Fear of COVID-19→ Loneliness→ Smartphone addiction→Mental well-being −.004 −.008 −.001
Total indirect effect −.128 −.171 −.086
Note. * completely standardised effect; CI confidence interval; LL lower limit; UL upper limit.
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The findings confirmed the first hypothesis of the
present study (H1). More specifically, an increased fear
of COVID-19 was associated with increased loneliness,
and this appeared to predict low mental wellbeing. A
fear of COVID-19 caused individuals to experience feel-
ings of loneliness more frequently as has been reported
elsewhere (Armitage and Nellums 2020; Okruszek et al.
2020; Xiang et al. 2020a). It has been posited that a fear
of COVID-19 can negatively affect wellbeing (Gavin
et al. 2020), and research has shown that loneliness
negatively affects wellbeing (Ben-Zur and Michael
2016; Lim and Kua 2011). Therefore, these findings
are consistent with theoretical opinions (e.g. Armitage
and Nellums 2020; Okruszek et al. 2020) concerning
the outcomes of a fear of COVID-19 and previous
research (e.g. Ben-Zur and Michael 2016; Gavin et al.
2020) and provide an integrated view of the associations
between the investigated variables.
Fear of COVID-19 directs individuals to take precau-
tions to protect their physical health. One of these pre-
cautions is for the individual to isolate from other
individuals, which may result in increased feelings of
loneliness. Loneliness experienced as a result of reduced
social interaction negatively affects the mental wellbeing
of individuals. The research here also supports the con-
clusion that an increased fear of COVID-19 is associated
with increased risk of smartphone addiction among
individuals. Furthermore, increased smartphone addic-
tion predicts low mental wellbeing. These findings
confirmed the present study’s second hypothesis (H2).
Previous research has shown that fear of missing out
and fear of evaluation increased smartphone addiction
(Wolniewicz et al. 2018) and negatively predicted well-
being (Roberts and David 2020). Additional findings
show that smartphone addiction negatively predicts
wellbeing (Horwood and Anglim 2019; Samaha and
Hawi 2016). Therefore, the findings of the present
study supports those of previous studies.
One reason for fear of COVID-19 increasing smart-
phone addiction and negatively affecting wellbeing is
that individuals must remain at home more often
because of the pandemic. With more time spent at
home during the pandemic, individuals have increased
amounts of free time, so smartphone use may increase
due to the increased opportunities for free-time activi-
ties such as scrolling through social media, streaming
and watching films/series, and listening to music
(Chukwuere, Mbukanma, and Enwereji 2017). One of
the important markers of smartphone addiction is the
increased frequency of smartphone use (Elhai et al.
2017; Jiang, Li, and Shypenka 2018) which may lead
to addiction in a minority of individuals. Excessive
smartphone use is an ineffective coping strategy
(Flynn, Thériault, and Williams 2020; Zhai et al. 2020)
which may lower the wellbeing of individuals.
Finally, the third hypothesis of the present study was
confirmed (H3). In this framework, fear of COVID-19
was associated with increased loneliness, loneliness
was associated with increased smartphone addiction,
and both loneliness and smartphone addiction pre-
dicted diminished mental wellbeing. No previous
research has examined an association between a fear
of COVID-19 and loneliness, smartphone addiction,
and wellbeing. However, review studies which describe
the COVID-19 pandemic have indicated that a fear of
COVID-19 may cause individuals to experience
increased loneliness (Okruszek et al. 2020) and
increased smartphone use (Banskota, Healy, and Gold-
berg 2020) which negatively affected wellbeing (Ornell
et al. 2020). Additionally, it is known that epidemics
also negatively affect wellbeing (Kwon et al. 2017; Lau
et al. 2008). As a result, the findings here support the
conceptual view related to fear of COVID-19. In
addition, as discussed above, it is consistent with
research showing associations between loneliness,
smartphone addiction, and mental wellbeing (e.g. Hor-
wood and Anglim 2019; Lim and Kua 2011).
Mental wellbeing involves individuals being aware of
their own abilities, coping with stressful situations in
life, working productively and efficiently, and benefi-
tting society (Keyes 2002, 2012). Fear pushes individuals
to make sudden decisions and may result in excessive
emotional and behavioural responses (Goyal et al.
2020; Mamun and Griffiths 2020; Öhman 2008). There-
fore, a fear of COVID-19 may undermine an individ-
ual’s benefit to themselves and society through the
ineffective use of their skills, the use of ineffective coping
strategies for stress, and ineffective working. In other
words, fear of COVID-19 negatively affects individuals
emotionally, via loneliness, and behaviourally, via
smartphone addiction, and disrupts their functioning.
This dysfunction likely results in decreased mental
wellbeing.
While the perception of COVID-19 as a threat
increases stress levels, the fact that individuals feel
themselves competent to struggle with covid-19
decreases stress levels. (Liu et al. 2021). Considering
that stress is also negatively related to mental well-
being (Linden and Stuart 2020), it can be said that low
threat perception and high coping efficiency perception
improves mental well-being. In addition, smartphones
can be used as an effective tool for obtaining infor-
mation and communicating with others during the epi-
demic (van Deursen 2020). In this respect, preventing
smartphone addiction will increase the likelihood of
using smartphones as an effective tool to cope with
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the epidemic, and will help facilitate good individual
mental well-being.
5.1. Implications
The present study showed that a fear of COVID-19
negatively affected wellbeing by apparently causing dys-
functional feelings and behaviour in individuals. There-
fore, during the COVID-19 pandemic, coping with
dysfunctional feelings, developing functional coping
behaviours, and supporting present functional beha-
viours will increase the mental wellbeing of individuals
and benefit mental health. Consequently, mental health
services provided during the COVID-19 pandemic
should be organised to assist in improving an awareness
of feelings of fear and loneliness and to encourage
experiencing these feelings at optimum levels. In other
words, one of the cornerstones of psychosocial support
services may be developing skills related to emotional
awareness, improving the ability to control feelings
and coping with stress and anxiety. Additionally, pre-
paring activities which individuals can perform with
their families at home may protect against both loneli-
ness and maladjusted behaviours such as excessive
smartphone use, especially activities based on creating
a product (painting, toys, food and drink, etc.) which
may encourage individuals’ creativity. These types of
activities can ease fear and loneliness in addition to sup-
porting qualities related to mental wellbeing, such as
discovering abilities and being productive and efficient.
Therefore, as suggested by the PMT, individuals who
develop effective coping strategies in relation to the
COVID-19 pandemic (and which threatened their
health), may feel more competent to cope with the
COVID-19 pandemic. As a result, these individuals
can protect their physical and mental health.
Although wellbeing levels fall as the risk of smart-
phone addiction increases, the effective and adaptive
use of smartphones may be important for meeting the
social needs of individuals during the COVID-19 pan-
demic. In fact, smartphones, which provide easy access
to the internet, make it easier for individuals to obtain
information about COVID-19 and to take precautions,
and is an effective aid for communication in isolation
conditions (van Deursen 2020). When smartphones
are used effectively, they promote the development of
social relationships and wellbeing (Bae 2019; Fitz et al.
2019; Mentor 2018). Therefore, to prevent the trans-
formation of smartphone use into smartphone addic-
tion during the COVID-19 pandemic, activities may
be planned which promote effective and adaptive smart-
phone use skills to reduce the negative effects of the
COVID-19 pandemic for individuals. Additionally,
studies should address how to provide mental health
services from a distance due to the health threat of meet-
ing face-to-face during the pandemic (Torous and
Keshavan 2020; Torous et al. 2020). It should be remem-
bered that smartphone use that does not increase the
risk of smartphone addiction may be effective in pro-
moting mental health.
Additionally, according to PMT, negative infor-
mation concerning risk factors can lead to unhealthy
behaviours by increasing risk cognition (Moran, Web-
ber, and Stanley 2018). Smartphones provide easy access
to the internet and social media, which are frequently
used as information sources. However, there are high
amounts of misinformation on the internet and social
media. Therefore, mental health professionals and edu-
cators need to provide individuals with skills in how
they access more accurate and helpful information on
the internet and social media. Consequently, individuals
can develop healthier behaviours in dealing with the
COVID-19 pandemic. Indeed, it has been demonstrated
that smartphones can contribute to improving mental
health among older adults who are among the high
risk groups in contracting the virus (Kim, Park, and
Kang 2020).
5.2. Limitations
There are some limitations to the research. First, the
research data were collected via self-report scales, there-
fore the possibility of common methods biases should
be considered (e.g. memory recall, social desirability).
Second, participants were from different provinces in
Turkey in different development periods, and the
majority of the sample comprised young adults. These
limitations should be considered when generalising
the research results to the whole population. Finally,
the study employed a cross-sectional design which
makes it difficult to determine cause-and-effect relation-
ships. Consequently, experimental and longitudinal
studies are recommended for future research to investi-
gate the associations between these variables.
6. Conclusion
Due to both the health threat of COVID-19 and the
resultant precautions for minimising this threat, the
mental health of individuals is threatened. The present
study demonstrated that a fear of COVID-19 may
cause loneliness; loneliness can lead to risk of smart-
phone addiction and these may result in reduced mental
wellbeing. The findings here show the importance of
protecting and developing the mental health of individ-
uals to better cope with a fear of COVID-19 and to
BEHAVIOUR & INFORMATION TECHNOLOGY 9
diminish subsequent emotional and behavioural dis-
orders the disease may cause.
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